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IN2PROBUCZI OR

The preagent éhoﬂage of edivle oil in the
coultry has necessitated increasing the production
of oil seeds in theé country., Valuaovle foreign esxch-
ange is being spent to fill up the gap between indeg-
enous production and demend, 3o during the Seventh
Pive Yeuy Plan, Government of India have been taken
up moreasg.ng the éﬁl seed produetion the country, '
Pherefore Baticnal Oilsecd Development Progremme is
peing instituted throughout the country., Umder this
progyemne femers are being supplied with different
inputs for production of cileecd orop at sussidized

rates,

Groundout 18 a major oil seed crop in India
- and also in Orsesa, In Indiae, production of Groutide
nut hes incressed almost two £0ld fram-3.481 million
toones in 1950-51 $0 7.284 millien tonnes in 198384
(6). 7he sverage per hectare yield of grcunduoat in
Orisea i6 higher then the all India avernge (4),.
Anouslly 0.378 Million tomnes of Groundmut is being
produced in Oriesa m 0,278 uillion heotares in the
State with an avermage yield of 13,58 quintals per

hectare,



The inorease in production has been possivle
threugh large scale adoption oy famess as a cash crop.
Further increase in producticn of groundnmut would ©e
possivle oy adoption of high yielding varieties tala-
nceé use of fertilisers, timely farming operations,
reducing -the lavour snd time snd the cest of produc-
tian, Mechanisaticn of the egricultaral cperstionms
is the way to achieve this and make farming pleasant.

Groundnat can be grown in voth khariff and ‘Radi
Sogsans., 11 un=irrigates area it can be groen in the
Khariff Sesson in the high lands, Also it can be grown
in the flood plains and river bank alluvium in the coa~
atal distriote in tho BEaoi Segson without irrigatien, '
Where irrigation is availavle, groundmat can be grown
after harvest of paddy, wheat or potato ete,  Loany,
guhd;r icam and alluvial goll are the best suited for

groundout cultivation,
1,1, Soope and Justification

‘ . groundnut being a root orop, the soil is well
pulveriﬂ“ to facilitate plant growth., The nomsal
pmactice of groundnut plan‘ung is by diboling oehind
the plough. Groundout 48 plented in rows 20 cn.
apart with plant 0 plent spacing of 15 s, Yor
epreading varieties, the row to row spacing is 30 om.




and plaat to plant, 20 em, The dibbling method is
practised widely, Due to hend plenting, the plant
t0 plant spacing and depth of plenting is not main-
teined, This affects the plant population =nd ulti~
metely the yleld. |

Mechenical pleBting has not gained popularity.
The plenters availaole are oostly and mest sultavle
for blg furmers, at in Orissa, land holdings are
smell, For small famers, large n&i:l.ock drawn or
tractor drawn plabters are vecoming uueconamiocal 0
owt, Theyefore, keeping in visw of the mvove situ~
auén, ‘l.t wag decided to develop & small menuel drawvn
plenter, Zhis planter could be cheap, duravlie and
oen plant at lesdt helf a hectare a day. |

in sdéition to being efficiemt this machine

would relieve drudgery and make planting cperation

pleasent, This would net add to the unemployment
proviem alvesdy prevelent in the villegea. linstead,
4¢ would ettract young, educated, enthusisstic youth

% ovaxds Dow up~attractive sgriculturel prafession.



T.2

to -

Objectives

The opjective of the present research work ia

i) Design cond develop & low cost manuslly
' gperated groundnut pladter which would
be simple® in construction and gperation
end essy to be repaired by village arti-

sang,

14) Tebricate the different components of
the groundnut plenter and asaemble

then,

111) To evaluate the perfomsnoe of the
groandout plantexr,



favle 3 1.1

Aren, Production and Average Yield of
' Groundnut in India

| ﬁfa?aﬁ;;ﬁm Proaneu;n
1950-51 4,494 3,481 7.8
195;.56 5. 133 3.862 7.5
1960-61 6,463 - 4,812 Te5
1965-66 7,698 4,263 505
1970-71 7,326 6,111 e
197172 7.510 t 6,181 8.23
197273 6.990 4,002 5.85
197374 7.024 5.932 8.45
197475 T.063 5. 111 7.2
1975-76 7.222 6.75¢ 9.35
197677 7,043 5,264 7.47
1977~T8 7:0; . 6087 8,66 )
1978-79 7.433 " 6.208 . 8.95
1979-80 7. 165 T 5.768 | 8.05
%a0-81 6,801 5,008 7.36
1991-82 7,448 .29 . 9.2

waeuas 7.215 | 5282 T3




Table 3 1.2

Hunber of (peratimal Holdings of India as
per Agriculture Census, 1980-81

1e mm‘MI 1 50,58 56. 6
(celow 1 ha, )
2. Small o .

- pins " = ’ N

- % Seni-nedium

(2 to 4 ha,) 12.48 - 14.0
4o Medium
(4 %0 10 ha.) 8.ce 9.0
5. inyge »
(10 ha. & above) 2.15 ‘ 2.4 '

otal . 89.39 1006/




Tasle 3 1.3

Aren and productien of Groundnut in
: Oriaga, 1981-82,

Knaxiff  1,05,976 1,01,891 9.6
Babl . 1,10,032 ' 1,90,180 17,3
Total  2,16,008 2,92,071 13,5

Source 3 Agricultare Guide Book, 1985, Directorate
of Agriculture & Yood Produotion, Orissa,
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"CHAPTER - 11X

BESIGE OF GROUNDBUZ PLANTER

3.1 Gmmi

This chapter deals with the selection of the mecha~
nism of the groundnut planter and the details of the design
of esch individual funotionsl camponent of the plunter,

3.2 Panctional Lheguirements

The conmoept of @ funoticmal requirement of & menually
operated groundnut planter is & pre-reguisite for its proper
design, These requirements of the nachine are listed delow.

(1
(2)
(3)
(4)
(5)
of (6)
1)
§1)

434)

power requirement of the planter should be
low so that it cahh be pulled by one man in
the fileld,

The cogt of the mehuftoturing should be kept
as low as poseiovle for individual ownership.

The groea weight of the plsnter should de
kept to a minimum pecause it has to be

‘carried to the field oy a single man,

The deeign should be devoid of camplicated
mechuniss as fay as practicacle,

it ehould ve sole to ve operated in the yell
pulverized fields and eaay to handle,

The field losses due to planter should de
mininun cnd the efficiency should ove high,



(7) HMaterial of comstruoticn should be simple
and readily availabdle,

3.3 Power Requirement of the Plenter

The planter is meant 1o De manually cpersted. Hence,
the total power requirement should be limited to 0.1 h,p, or
74,6 watts, The draft required {0 pull the planter in the

' field should also be limited to 10 kgf, for effortless opems~

tion, The power requirement of the planter shall be divided

votween two major parts, namely -
i) puinng the planter in the field
i3) operating the metering device
3.4 - Selection & Design of Hetering Jevice
The selection and design of the metering device shall
ve done in three stepe -
i) ©Belection of the type of metering device
$i) Dimension of the ground wheel |
' 344) %ype of pouer trensmissioh from ground
wvheel to meterins plate,
Seleotion of the Type of Metering Tevice

planters oan Bave horizental, verticel and inolined
ia this case, the incijned plate

3.‘. ’

plate metering devices,
metering has veen peleoted due to the fallowing xeasona.

(1) %Fhis Sype has been used in planters since
long end found to be eatisfaotory,



i9
(2) Unlike horizontal plete metering, this
doés not require any seed ocut-off device,
Cut-off orushes mey rud-off or damage
groundmt secds, ‘
(3) 1n came of vertical plates, provision of amall
packet2 are necessary in the metering plate,
tut in this cazse only notches cen carry the

aeeds, Rotohes are cssier to prepare and

neintzin then obuckets,

3.4,2 Design of the ground wheel
In thie planter, the ground wheel shall have two
functions - ' |
(1) To provide traction and power to the
metering device,
(2) %o act as press vheel to campact the soil
above the geed,
The size of the groaund wheel is governed oy the aize
of metering plate,

‘he metering plate is taken to be 15 om dismeter

having four notches, The spacing of plenting for groundnat

geeds 4 15 cu.

Se with 4 motches and taking 15 om as the seed to

seed spaoing the dietance the planter travels per revolution

of the metering plate - 15 x4 = 60 om,



| 20
Diemeter of Ground Whee)
Asouning a drive ratio of 1 : 1, the circumference of
ground vheel = 60 om,
Hence, the dismeter of gioum wheel = 60 ,@,53.14 = 19 enm,

Ground clearance = 19 ¥ 2 = 9.5 em,

This eclearanee i3 lov,
Peripheral speed of the gseed Plate

To calculzte the peripherel speed of the metering
plate, a maximum forward speed of 2 km, per hour is easumed,

Speed of ground wheel ‘&‘P%ﬁ
| = 3335 zrev. per hr.

Cirounference of metexing plate s 3,14 x 15 = 47 om,

Speed of metering plate a 3333 r.p.b, x 0.47 n,
s 1,56 im/h,

Thie peripheral speed 1s quite high veing higher
¢hon the upper limis for plenters i.e, 1,38 km. per hour,
70 reduce the peripheral gpeed of the metering plate,

there are two altematives =
4)  the diemeter of metering plate reduced

ii) the dlametexr of ground whesl increased,



1f we reduce the diameter of the metering plate, the .
eupe will ome closer znd there is change of multiple drops.
S0 keeping the metering plate constent, the dimmeter of the
ground wheel is inercesed which will reduce the peripheral
speed of the metering plate as well ae inocrease the ground

eleayance,

soleétiw of gear ratio

b & 4 the' diemetor of the ground yheel shall ove incresw
sed, reduction of speed hss to oe done petween ground wheel
and the metering plate, ’ '

" Employing one of the standard gear ratie of 1.6, the oire
cumferxence of ground wvheel = 60 x 1,6 = 96 an '
fhe diemeter = 96 ¢ .14 = 31 cm

. ¢he peripheral speed of ground vheel at 2 km, per hour
2 o v
of formra specd = -Gpfa- = FREA-
= 2083 rev/h, ,
s 34,7 T.p.ni,
s 35 T.p.n,

Speed of metering plate
= ( 2083 x 0.47 ) w/h,
- 979 wh.
s 0.971 w/h,



This peripheral speed is within the linits and hence
‘the pize of ground wheel am@ gear ratio is accepted,

The width of the ground wheel is takea to be 10 oﬁa.

344,53  Power transmiesion fram ground wheel to
metering plate

The power frem ground wheel to metering plate is to
be taken in two stepe,

4) PFirst the pover fram the ground wheel is
to be tranamitted uy roller chain and
shpokets to en intemediate shaft parallel
to the ground vheel axle,

v

13) The power from this intemediate ehaft ie
to be tranamitted to metering plate shaft
oy a set of bevel pinion set having a gear
yatio of 1.6,



<3
5.3 Design of the Chain Drive
3.5.1 Selection of the Sprocket Pinion

The transmission ratio for the chain drive shall de 1 : 1.
Renee the dismeter snd numver of teeth of ooth the aprockets shall

be peme,

5,2 fhe Angle of Contact

It depends upon the centre diatance petween the sprockets
 and their diemeters D, and Dy,

Hinimum angle of contact is approximately 2,14 radians,
The sprooket muet be engaged by at lezst 5 or 6 chain links, To
catisfy this requirement, the cemtre distance ohould have & value
within the mnge discuseed later in this chapter,

3.9.3 MHaximun Allowable Velooity (Vpay)

Referring to standard taoles oy keeping the velocity mange
at avout 100 Tpm., and the pover o b trensmitted ad 0.1 h.p. the
chain 5.08 of 18 s 2403 with the following speocifications wus
gelected.

Chain type ' Roller Chain
Depignation Ro, : 18 2403 5.08
Rolon No, s 6 52
piteh (P) : 8.0 am, -
Roller Dia ] 5.0 mm.
Width petween inner platess 3,1 o,

. pin oody Dle (hé) s 2.5 un,

Piate Depth (8) : 7,04 ma,



w4

liidth over bearing pin 8.0 nm,

Bearing area H O.1% cm?
Breeking load ' : 500 kgf.
Weight per metre : 0. 18 kgf.

3.5.4  Useful Porce (P,)

Haxinum tuming forve Fm is obtained fram the equation

Here the ultimete atrength of the chuin wvaas taken from
the date asvailaole as 500 kgf, Safety factor K is taken to ve
3, end gervice faotor Ky 18 caloulated fram the equation,

Ka - K’QXQGKBOK4£15‘KG | . (30 2)

sjhere, K = load faotor = 1,25
WRerSe _ k (oince losd 18 vartavle with mild shooks)

xé = factor for distance: regulation = 1,25
(since the centre distence io fixed)

B = fuctor for centre diptance of sproockets = 1
3 (since the centre distence of sprockets
~ap = 30 %o 50 p.)

K = factor for positicn of sprockets = 1

4 (since the inclineticn of the iine joine
ing the centres of the pprockeois to the
horizental fo within 5083 :

K a  ludricction factor s 1,5 -
5 (since luorication is periedic)

= Bating £ r o 1,0 ‘
%6 (sm‘ﬁg aﬁzﬁ shift operation of 8 hrs./
day 1z proposcd) |
B, = (1.25)(1.25)(1.0)(1.0)(1.5)(1.0) = 2.34 |

K - 33“&0




)

By substituting known values in equatien . (3.l)

545.9 Peripheml veloeity of the Chain (¥)
The peripheral veloeity of the chain is given oy the
following expyessien

vhere, p = pitch, am,
84 = bLunder of testh an gprocket pinion
B‘ = apeed of the aprocket pinien xpm,
v = peﬂpheml velaeuy. a/nin
2 =+& = 6,688 n/min
= 7 w/ain,

By knowing tho peripheral veloecity v, of the chain, the
driving foree cob b€ saloulated from the foliowing oquation

B,Py ® % ' - (3.3)

shere P = driving force kgf
V = peripheml velooity m/neo
H.Ps pover txensmitted, P.8.

Assuning the fall 0.1 h,p, of the msiuel power to ve

. ‘W‘“dﬂ.
yﬂmmmo ?a Q‘W = 84,28 kgt

Phe driving tom (66 kaf) is mﬁh 1ess then the ultimate
strength (71 kgf) of the chaim, 30 the chain is enfe egainst

fallure,



3.5.6  The pitch diameter (Bp) of the Sprocket ~
?he pitch diameter of the aprocket is given vy the
expression
P = -
P sin 180%2
«here Dp s Pitch Dizmeter of the sprocket mm
Py @ Eumoer of teeth on sprooket
2 a' ﬁ
. ' 8, 6
. ] S nn
I ain 180%/22 3

So the pitoh dismeter of the sprookets are 56 mm,

Po ensure that with the numoer of tcoth and pitch, the

calouleted diameter of the sprocket will be larger enough to be
pounted ob & ghaft with due allovance for key way, ‘the following

equaticd
. gprocket.

Whexe

45 ueed for Calculating minimum numper of tecth ou the

. 44 L

%pin P
4 L] bore diapeter om
p a pitch am

Zo4n ™ minimum nunber of testh

Suvstituting the values 4 = 13mm., p = 56um
oy, = Al e 5 -6

Por faprication o 22 teeth aprooket is taken readily.

6



| | e'r
3.5.6  Gprocket cutaide diameter (B,)

The sproecket outside diemeter 2, i3 given by the

expregsim
by @ ﬁp ¢ 0,84
Where Dp s Pitch diameter in mn
4 - | roller dlameter in mm -
. Bubstituting the values of Bp. = 56 mm
and _ a u 5 mm
In the above equation,
" s 56+0.8x5 = 60m,

°
3,5,7 Approximate oentre to centre distance
The magnitude should alvays 1ie Detween & minioum (A_,.)
end meximum (A, .)

Bpgn < 2 < Agax (3.4)
wheze the value of Aj,, and A, _ choun velow

D, « D '
Apstn  ° ....!;....2.. « Vtos0om  (X5)

whoye »  Gater diameter of apyocket pinimn
- Qter diapeter of gprockel gear

e Mininum oentre 19 econtye distence in mm
8 p (3.6)
- pitch mm

- Maximum centre to ocentre distence in mm

Wheye

B
'



Subatituting the value of 31 o n,‘, o 60 ma
Aﬂm = Q—i—-& * m = wm
A.,L = 80 x8 = 640 mm

= 64 om

The actual centre to centre distence is 30 om, 20
no problem arises regarding the minimum cngle of ocontact.

D6 5.8 . Actusl Paoter of Sefety (xf)

Phis factor is obtained from the equation za follows

Kp  ° ."gro:'f'
Where @ Q = breaking load kgt
N a total force in the dmving s&de of
~ chain kgf, |
Here @ = 500 kef | )
By = BB Ry BN
shere P = net driving force in the amxm aide
of the chain
Py = chain tensioen cuused oy oentrifugal
' force = _g_ va
hig s tensidling due to segging = KRwa

= co~efficient of sag = 4_'

=  weight éer metre of chain kgf
 centre distance m

s  9.81 n/eec’

® P & W
'



I~

P aMg‘

Vperipheray 7760 84,28 kgt
P = M,..2._. 0 |
o gV °§5F = (Z?= 0.00025 kgt
Py = 420.18xx.3 = 0.216 kgf
Substituting there values in equation (3.7)
?a = &028 * 0.00025 + 0.216

= 64,496 kgf = 64.5 kgf (say)
Overall factor of safety .,"gf I - S,

)
L . .15

°
The forces aoting ai the yheel shaft
Paatt © Fo*2kva

= 64.5 ¢ 2x 0,216
= 64093 kgt

3.5.9  lead on Shafts by the chatn drive
The load exerted by chain drive o shafts is given by

% = kg By - (3.8)
chain dvive
Where G =  load on shaft Gue to kef
gl = load fagtor = 1,15
Py = tangentisl force due to power

transmiasion kgf
Pt 0= SHB ) 2 T8 o 4.5 kgt

v
Jabstituting the velues in equatian (3.8) we get,
QQ » .15 x 56.5 = T4 kef '



o0
36 Lepign of Ground sheel Shaft

The shaft of the ground wheel is connected to the

drive meohaniem oy & chain sprocket having 22 teeth znd outer
diameter of 60 mm, It Sa fitted to the shaft oy means of &

sorew. The sprocket speed = speed of shaft = 38 rpm,

The total force mcting on the driving eide of the
chain can be resolved into iwo components,
(1) Horisontal component acting at 90° with the alignment
of the shaft o ‘

and (11) the vertioal camponent,

Prao Pige Jo1. ‘
, Cos 30° = 64.5 % 0.866 = 55.86 kaf

% - .
v, s P,5im %° = 64.520.5 = 32,25 kg

Zaking moment about the axls of the shaft

M, = 55,86 % “ﬁ%"‘fﬁ' = 187.58 kg on

M, = 32,35 x _5%_15. © 96,75 kg =

- pending mement to due to the self weight of the shaft
end the ground wheel 12 to be coloulated oonsidering the shaft to
be fized at both the ends abd guvjested to torsional forece,

S0 the By, Sk stz o
& %—1&

- 3.92&363.3?2



The net M, = H 4 ~MNK,, = 96,75 - 2,92
= 93.83 kg cm

Mh = (Hﬁ . 33 )i
= T (61.58)2 + (93.89)2 1 ¥
° = 192 kg em .

it is oafe to essume that the main shaft hus t0 withe
EW the m el’ KOP. Of the gmanusal peiwr.

Cansidering that the plenter may be operated at slower

torque My = R4 |
" GLEER . B e

Por the shaft to be oubjected to combined bending end

8p eed °

Porsional loads |
: .
o (B M? o (g8 )

?0
Hher? _TQ , = Combened Shear Stress
Ep s Combined shock and fatigue faotor eppliied.

to M,
s 1.5 (for minor loads)

Ky s Qonbined sheoy.ond fatigue factor
applied to My

» 1.0 (for Minor Shook loads)

. R
e z = [(1.5x 192)% « (3.58)% ]
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Row, dicpeter of shaft 4 =

3 /e X
£, x X
= 2 £ = t3a
27 Design of Intermediate shaft

Thie shaft 1s connected to the ground wheel shaft through
the chain drive, (ne 22 teeth sprocket is bolted to one end
of this shaft and one vevel pinian of “22  Ho, of testh: is keyed
to the other end, The forces acting oﬁ"thts.‘sm being identi-
eal to the forces acting on ground wheel shaft, the shaft is
tuken to ve 13 mm diameter, -

3.8 Peoign of chaft of Metering Plate

The metering gmte is cmnécted t9 the bevel geazr aet
by & shaft, This ahaft is keyed to the bevel pinicn at ocae end
and bolted to the metering plate at the other ead, This shaft
revolves at e gpeed of

20 = —3- = 12,5 Tpm., where the grownd wheel
" rotates et 20 Ipl.

8o, torque T =




3,9 Design ocnsideraticns for the Bevel Gears

Bevel gears are used for aanneatiag twe shafts which are
at right angles, 7IThey may de connected at any desired angle,
Two types of pevel gears are used - stzaight tooth gears aﬁa
spiral toolh geours, in cese of atml@% tooth gears the ele-

. ments of the teeth converge to a ocmmon point called the apex,

The definitians rxelating to nevel gesre are given 2elow.

Piteh line : 7The pitch line 4n a straight line pagae
ing through the spex of the cone and lying on the slant surface,

| Piteh angle 3 Zhe pitch angle 48 the angle petween the
pitch lime and the axis of the cone,

Addendum ¢ The addendun s the digtence oy whioh
tooth extends outside the piteh line at the outer edge while
the dendun is the depth of the tooth velow the pitch line at

the outer edge.

Root angle s The root angle or the cutting angle ig
the between the tooth tase line and the cone axis which interseoct

at the apex.

Tuce angle 31 The fuce angle le the pitoh cole angle
plus the addendun angle.

pitch dismeter : The diameter of the tase eoue is knovn
as the pitch dismeter. |

the specifications for & gear drive include the horse

powdZ to be traugnitted the speed of the driver, the veloeity

retic to be trangmitted and the ceantre distance,



- od

The following pointa should ©e taken into oconsgiderations
while designing a gear drive for & particular service,

- (i) The gear should have sufficient strength so that
it does mot fail at starting torques under dynamic running
conditions, |

(14) The teethimust have very good wear ehumcterieﬁaé

so that the life of the gear is long.

(411) Zhe suituble materiel comvination must be chasen
go that it gives good wear charaoteristiocs and the drive is

eilent,
(iv) The drive chould ve ompact,

(v) The drive should de properly aligned
(vi) The proper luvrication arrangementse should made,

3, 10 Deaign of sevel Gears

¢his gear dox is intended to give power to thé metering
device through & pair of bevel gears which would have & ratio of
5 3 8, The gear combination of 10 teeth pinlon and 16 teeth nevel
and adepting s euitasie medul® M o § mm., the detziled design is

given delow &=
s,10,1 Piten Givole dismeter
pitch Oircle diameter of pinian A é%’

m"ﬁl = %—5 a« 5 om



Pitoh oircle diemeter of wheel B a N x m

= 16 % 5 = 8 e

The bevel gear rotates at a speed of 1pm und the

pinion rotates at pm.

3, 102

Oe 1 h‘”

3.10.3

There fore wvelocity ratio

Pitceh line velooity

Pifch line velocity V, is given by

, ‘Tﬂ N - |
Vm n/eec ‘W—x :
- 0. 159 w/eea

fhe gears are to be designed for in maximun load of
S0, the trananitted tooth loud of this epecd is

P, = -ﬂmg;.&li. - Qs&% s 47 kgt

The deaign stress

ghe msterials for the gears are cast ircn gmde 35 for

which the uitimete tensile m:rmgth{n = 3500 kg

Taking faotor of safety n =

The depign teneile otress  ®
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3' '005

'3.104»5

b

The dynemic lozd on bevel gears
The dynamic load on bevel gears s given by the equation,
Fa = cv Kaf % Ft

By s dynamio load in kgf
e a velooity fuotor = 22 ° w2
5« 1 ‘*

o 1. 11
B¢ = aervice fugetor = 1.5

K, a load distribation factor
= 1,85 since geth geaxs over-hang
P, o X 47 kgt

8o, By = (1.11) (1.5) (1.25) (47) kgt
« 97.8 kgt

Caloulation of circular and diameter pitch

The oircular pitch s Rn
| » 'RIS « 15,7 on, = Fﬁ

The diemeter pitch s I/ » 1/5 e 2me Py

Detemimation of Mace Width
Adopting & 306 involute teeth for the gear iewls fom

factor baged on & eiroular pitch 1z given by -

Yy ,ln 0.,54.9%!3



Also for strajght vevel gears

zv = _;3_1___ or 2a

coes’, 908?;2
= ) -
oFs Ev cos 58°
A = 0,154 - 9232 2 o.106

Applying lewis' equation

P, o= (S b X (-
. . !a .
where < 1y = design vending stress. ksf(cm

.

a 600 kgf/ema for C,.1 graude 35

= 6,3 R = face width for tooth

= 9}35

= strength of tooth in kgf = 97.8 kgf

b

Y,

2, = 0.2 cn
’h

97

8 = m:»::aasu-?#;b

0.2

gipce this value of face width is very small the face

width may be assuned as 0.3 R fr ..g%.

R = ome distance = 0.5 ut\/m
1 2



C.
(6§

ad

Teking the value of Ly ° 3

anﬁ%av'w m = 5

My = T % TE®m < T3E o - 06
fherefore R = 0.5 % 0,6 \/ 02 ~e2

s 5,66 en

Therefore d® = Y3 B = 28 o 189
= 2 (say)

3,10,7 Bafe caone distence

How, checking the safe ¢one distance &
/\f’g,\/iot 3\/(‘ 0.72 ;ns

Et = ”3% 2K

where K4 % K o 1.3 far synmetrio scheme

M M s 5.58 k8 em ,
Mg 8% 1.3X3.58 o 4.654ks @

Therefore
| | > 3 ?. o
Or, R > = 3x1:89% 0-2] R>» 19¢

80, R can be gonveniently taken &8 4.3 cu




3.10.8 Gontact Compreasive Strength

Bow cheoking the gear for contact compressive
strength 6 ie given oy the formula |

6 - SRR \/\/_‘i‘-nn'““s)

b = Tl \/ 1.8 ; ’ x1.4x10%24. 654

= 760.T7 k&/om®

Bubt the design tress for cast iron grede 35 gear 43 «

e = 6,000 ke/am?
48 the setusl value of 6° is less therefore the

Gesign i3 safe,

3,10,9 Bemding Stress

Also checking the cevel pinian for design vending
stress, The pending otrese for straight vevel gear is

given 0y = |
- |
59 = B\[ (4 7= mﬁ.)..
(B~ 0050) bm Iv
a5\ (1670 1) (4.654)

(4.5~0,522)¢ 2x5x0,33
e 04975 kg/am®



It is muoch less then the designed bending atreés
of the materiel which fa 3200 k@/ma. Hence the deaign is

safe,
3,10, 10 Check for dynemic lead

The pinian can be cheoked for dynsmic load oy

Buckinghen ‘s egquation -
Q.164 VE (oxbzx Ft)
0.164 V ¢ 1,485 =53 v

L

B = Py

v =  piteh line velooity = 0,199 m/seo

Constent whose value for 20° full
depth cest iran gears io given Oy

c = 5930e

ere © J3s the pemmisaiole error in action

wh
eorresponding o0 modale of 5, e = 0.056
S, © ® 5930 x 0.056 = 332,08 mm
™ 33,2 cm
- 47 ° -0.16420,159 (33.2x2+47)
Fa 0. 16420, 159+1.485 35,2 X247
| - 47 ¢ -' Ib.
 J 47- ‘5

PR Bal
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it is btelow the meximum pemmissible contact campres
sshve stzess of 6000 kg/em®, 8o the design is safe,

3. 10. 11 Cheok for maximum weay

The 1imiting loaé on the basks of wesr of pinian
is given oy fomuls <«

L2 d, Q Kh

Where P, ° wear load kgt

4 1 P pitch circle diameter

0 = ratio factor

- 48

= 1.23

K ® load faotor

(8g° ain X (1/8y + VEy)
T

pressure angle = 20°

=  4design oammpressive atrength
for the naterial of the gesr
= 6000 kg/oua '

B, = S = 4= 10°



K = -L6000)% 5an 200
"43‘043'0

s 6.28 kg/om®

. . 2 a 5 x 1,23 x 6,28 x 2
s 77.24 kgt

Bow, Fw iz greater than ?d

Pram Suckingham ‘s dynanic load equaticn tne
wear io within the limit,

3.10.12 Dimensians for the vevel gear apet
Pinicn

‘ Quter Diameter a S em

Faee Width e« 2a

Refezence angle = 32°
Bumoer of teeth = 10

gear
Qater dionetey - 8 en

Pace Width - 2 om
Reference angle @ 589
Kunvey of teeth - 16
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MATERIALS ARD METR®

The major considerctions in the faorication of an imple-
ment and mechinéry are the cost of faorication, the strength,
duravility, operational safety end easiness in operation,
avellapility of spare paxts, These acjecum' oeh ve figle
£i11ed with proper seleotiar and quality of material uesed
in ouilding it, <The fadrication, operation and edjusinents
are mede simple such that the farmer cen reépair and maintain

the implement esslly.

4,1 Tabricstion of the Meld Hodel

Por oonvenience of fovricaticn, the groundmut plenter

has been dfvided into six major camponents -

4) Hetering Device
44) Drive Hechenism
434) Ground Wheel
iv) Turrew opeuer

v) OSeed boppe¥ and geed tube

vi) Preme
ghe fooricatidn progedure of each of the cemponent is
dealt with 48 deteil in the following sections of the chepter,

Metering Device
gne metering plate 18 mad® of cast izon having 15 em,
_Pour notches have becn provided along the peri-
The size of each notch ¢ 8 mm, x B nm,

4.1%. 1%

dismeter,
phery of the plate,



The vase of the hopper holde the métering plate, The
bage ic msde of omst iron, The inaide diameter io

15 em, The metering plate rotates inside the puge

freely, The metering plate is connected to the amall
bevel pinion oy ane 9 mm, diameter mild steel shaft, The
plete is fixed to the ghaft by two nuts, |

4. 1.2 Drive Mechanism

The drive mechanism consists of two oomponents, the
ehaan. drive and the gear drive, 1The power from the ground
wheel s conveyed to the devel gesr set gy the chain drive,

(e pinians of 22 teeth has been fixed at the ghaft of the
érénnd wheel by 6 om set sorews, Another intemediate
8haft has been fixed parallel to the ground wheel shaft on
the metering box bese plute, This shaft zuns through one
4,8, sash of 9 cm length, <The two shaftc are made of Mild
3teei havim 13 on diageter, At one end of the Im.medxnto'

shaft, the 22 teeth eprocket has been fixed oy 6 mn. set
70 the other end of this shaft the vevel pinion with

sorews,
4 Rolon Ro, G~52

8ixteen pumber of teeth has been fitted,
chain heving 5.0 mn, pitch has been used,

4.1,3 Ground wWheel

The ground wheel hae becn made of finely dresased eand

stono, *his hes Deen made with & view to finalise the diame=
ter of the ground wheel after through test in the field



Pig. 4,2 Metering Device of Groundaut

Mg. 4.3

Planter. ‘

The Groundout Planter,
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eonsidering actual aia.p ocouring, The circumference of
the wheel 33 96 om, HBoth the edges of the wheel have
peen made to slope inwaxd, the ingide diaemeter veing

26 cm, This has been mede to make the wheel st_aaleA as
well am t0 provide vetter compaction of aonvamum‘i the
geed, The mild stesl shuft has been fixed to the ground

wheel oy K€ys.

4.4.4 Tusrrow Qpener

The Mow opener has been prepared By 30 x 30 mm
angle, The seed tuve made of M,3. Sheet of 1.6 mm, thiock
and 1s welded to the furrow cpener, Ihe furrov opener is

fixed to the freme by nuts gnd 00lts at an angle of 30° o
the vérticel. ,

4. 1.5 geed Hopper
The eeed hopper is made of G.P. Sheet of 24 Sug
thickness. It hus a capacity of 3 ke, of kemel, 1It's
height ie 20 cm, and the tase i fixed to the metering meoh~
anism 0aBe plate oy means of dowels and two aocs, of 5/15"’:3/8"
w“ﬁm put oolts, A parts of the hopper extends up to
the furpow opener functioning as the seed tuve,

Fran®e
§he purpose of the frume 45 to hold the different
of the planter together. The frame has beth made

‘Q 196

eamponents



with 3¢ mm, X 5 mnm, eize M,.3, Flut, The oushes for the gr:a:&
wheel hos beenR welded, 8o also the anppoﬂws stand for the
seed hopper has been welded to the frame, The total length

of the freme 45 64 om, Oue wooden handle has. been attached

to the front end to facilitate pulling,

4.2 Test Procedure

The developed plcnter was calliorated in the l=bora=~
tory and tested an the soil binm,

4,2, 1 iaboraetory caliozation

The developed plenter uss mounted on a stand, The
ground wheel was rotated for 100 rovolutions, The secdn com=

ing out fran the geed tuve were collected in a polythene oag,

The nuaber of seeds were then counted and from this seed to
was caloulated, 1t wao odtserved that no aeed was

geed spacing »
danaged oy the petering devico,  Thls teat was repeated for
10 times andé the data colleated im a tavle,

4,2.2 1aboratory test

gn the soil bim, the s0il wee lcosened by hoeing and
enen levelled. A length of 10 metreo uas merked on the soil

ousface, Ihe plauter we filled up with aceds and Fup over

the diatances
she plepter waa run ten times end frem ench run, &
gemple 1ength of 1 metre was taken at yundaa, The spacing of
pumber of geed of hill and deviation of seed from the

hillae |
centre line of travel were recorded end analysed,



CHAPZER-YV
RESUIES ABD DISCUSSI N

This chapter deals with the results obtained from the
tests conducted =nd the discussions msde there-an,

5.1 laboratory Calivration of Groundnut Planter

The result obtained from the test m tabalated in the
taole Ho. S5.1. <The average spacing detween hill to hill is
14.54 cmy, in place of degigned spacing of 15 cma, This shows
a veriation 3 $ of the designed value. This variction occures

due to the following reasons,

| 1) tHore than ane geed is dropped in same of
the droppings.

44) [Bearly 1 £ of seeds are damaged oy the
Planter,

5,2 Plant to Plent epmoing of Groundout Seeds

~ Ap presented in tavle 5.2, the gpacing of gecds in the
furrow wsrt,as' fram 14 cm to 16 cn, The average gpaeing omes
4o be 15,07 om. The test of aignificance for large samples
W+a8 dene taking the sample mean as 15 am, which 1a the deni~
gned spacing. Tho 2 vala® comes to be 1,13 which 4s not .
aignificant, Hence, the mean spacing of 15 em, fryom hill to

hill is satisfactoxy.




. o0
5.3 Placement of Groundmui S8eeds in Rows
| The placement seceds from the centre iine of travel
of the planter is to recorded in taole 5.3. The placing
varies from O to 3 om, awaey from the centre line, fhe
averuge displacement 1is 0.8 acn.

The 2 test i1s nade an asgumed mesn displacement of
o0 eu, end the coryresponding value of 2 becomes 6,02, which
showe that 3 is significunt, Hence taking o mesn Gisplace-
pens of 1 cim,, the 2 value comés out to ve 1,50, which is
pot aignificant, 89 it is concluded that definitely there
would be some digplucenent, This displacement 1s caused
due to the oleazmnce betveen the seed and geed tube,

5.4 Dropping of Groundnat Seeds in Hilis

2he numbedr of seeds dropped per hill was ucted in
it is otaerved that number of geeds per hill
fhe avemge being 1,25 Koe,

gable 5.4,
varies from 1 10 3,

Fhe 2 test is oonducted an the saumple taking e sample
mesn of 1.00 secd per hill, which is the designed iama. The
g value oomes out to be 4,02 which 48 asgnificamt, &So the
penple mean of 1 gannot oe acoepted, Then a asmple mean of
;.2 was tested and the 3 velue omes out %o DS 0,8 which is
not oignificant, Hence the cample mean of 1,2 Noa, fite the
teat, The deviation fram the designed value 15 attricuted
due to following csuses.

1) veriation in aize of geeds,

14) Jorks associnted with the iravael,



fable 3 5.1 Iaberatory Calibration of Groundnut Planter

ﬁ;.{.ﬁ Te., of F Wovenent of  { Mo, of aeeds {| Demaged § Avelage 8ded to [Rema T K &

tional Ground wheel 0 collected geeds

aeed upac cas
1. 50 480G ) 346 °) ' 14-57 'x' = 14,5%
2. 50 4800 335 5 14.54 2 = 10
. 9 50 4800 336 6 14.54 6 = 0,18
4. 50 4800 342 ) 14.28 takingp = 15 em,
Se S0 4800 332 3 14.58 + = 8,08
6. 50 4800 335 4 14.50 (significant)
7. 50 4800 326 4.91  takingf= 14,50
8. 50 4800 328 4 14.81 t = 0.7
9. 50 4800 338 5 14.41 (9ot eignificant)
10. 50 4300 336 4 14.46
Total s 500 T 5340 33 14.54

1S



fable 3 5,2 Plant to Plant spacing of Groundnuts, Om.

Rows Bpaocing, e, nemarks
wow 1 15 15 15 16
2. 15 15 15 16 14 15

B, 15 16 16 15 15 15

a. 16 15 14 15 15 5

‘ , X = 15407
5. 16 15 15 15 15 -4 € =  0.48
6. 15 5 15 15 15 i5 Por M = 15

Te 16 15 16 51 5 iot signiticent)
8. 15 15 15 15 15 15
9. 15 16 15 15 15 14

1. 15 15 15 15 15 15

cs



Tabie : 5.3 Placenont of Groundnyt Seed in rous -

Row % &
8 Displacenent from centre of travel, cnms, gL Bemarks

; = 0.8
€= 1.1
tekingpM= O

Z = 6.02. R
(s ignifiomnt)

%akinaﬁﬂ 1

. & s 1. 50
{non-significant)

PIPCYETEY T

wd

?Y

monouwuooon ©
wWOsOODOOOMN W
000 =000 MNMOC M
O C OO0 OO0 O = ©O

MOON =000 = n




Table ; 5.4 N Dropping of Groumdnut Seeds in hhla

ﬂows}' Dropping, no Laemarks
1. 1 1 1 2 1 1 2 o
X = 1.25
2, 2 1 1 1 2 1 1 £ = 0.52
4. 1 2 2 3 1 1 1 = 4,62
_ : (significant)
S. 1 1 1 1 1 1 1 | |
6. 2 ' 1 2 1 1 2 ¥For, {fu = 1,20
7. 1 1 1 1 1 " 1 Z = 0.8
‘ ‘ (Bcn significant)
8. 1 1 2 1 1 1 2
9. 2 1 3 1 1 11
8o, 1 1 1 1 3 9 1
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SUMMARY AED CQECLUSI a8

6,1 Sunnary

Increzning the production of oil soeds in the coun=-
try can save import of edidle oils., OGroundnut is one of
such oil seeds wvhose production is eteadlly increasing,
This shows the inoreased acceptanse Uy faxmers to the
ggwpamt a8 cagh orop., ZThia 15 a erop wha::h ean be
grown in both khariff end rabl stasons ankd with srrigetion

and vitheut it,

Mechenising the cultivation will inorezse the
‘production cnd expension of 1%s ares, Manual .Lébmr is
cheap epd plenty in ladia, HManually cperated impleaents:
ape readily accepted by the amsll and marginal famers of
she count¥y, their peroentage being very high,

Therefore, attenpt has been made to design snd
govelop & groundnut planter, This would be cheap, eaay
40 op,gaze end serviceadle by village artisana,

The groundaut planter' io & single row, manuslly.

apew‘t“- The power for the metering device is obiained

gran the ground wheel in two steps, Zhe primary drive
srenemste pover fra ground wheel to the intemediate shaft



a6

by @ Bolen ¢ 52 chain heving 8 mnm, piteh., The two aprookets
have 22 teeth euch, The gseocndary drive consist of the
intemmediate shaft, a bevel pinion get of 1,6 gear mtic
s0d the metering shaft, The metering plate is fixed to
the mezemg shaft, The metering plate rotates inside
the base of the geed hopper, The plate is of 15 cm, dia~ 4
meter, 1t has four notches of 8 mm, aquare ., The ground
wvheel is 30 cm, dia and is nade of sand stane, The geed
hopper is made of G.P. Sheet and is of 3 k. capacity,

The geed tube is alsc made of G.P. Sheet, The furrow
opener 18 made of mild steel, All this components have
been mounted on a frome of 50 ¥ 5 mm, M.S, Flat, She
netering plate rotates at en angle of 60° to the horizan~

tal, The planter ie designed to drop one geed at 15 an,

_ spacing.

This groundout planier was fubricsoted and tested
in tho laboratory, The calibruticn test shows that there
are multiple seed drops, which is due @@ improper grauding
of oseeds, Due to shortage of time the planter oculd mot
pe tested in the field, Ihe planter was teated on the
soil viR, The results show that hill to hill spaocing
4o mointained at 15 om.. Placement of aaé around the
1ape of travel 4s within the limit of furrow opener and
the grouwnd wheel, Hultiple drops occure which are due
t0 uo-graded seeds and jerks caming from the sall,



6.2 Conclusicn

A mamaally operated groundnut plunter hes been
designed and developed, This can be used by the amall
‘ and marginal farmers for effiocient plenting of groundaut
geeds, In a 8 hour day 0,32 heetare of land can be
planted, The multipla drops of geed will help mmtam-a
ing plant population despite mmu-g of gexmimaticn due

$0 bad quality seed and seed damage,
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CHAPTER-VII

SUGGESTIN PR PITURE WORK,

Deaign and Jevelopment of Groundnut Plenter has
shown that there is enough sceope for future work and the
following sugzestions are made,

(1) Present aystem on].y pladta groundnut seeda,
This cen be provided with & aystem to drxill
fertilizer also.

(2) %he preseat groandnut planter is designed
for one row planting, This can be develow
ped to be a multi-row planter, '

(3) The metering plate having three notches may -
be provided for plenting spreading type
groundaut at Z0 om, interval,

(4) The metering mechenisn can suitudly be
modified to plant other scede like maize,

axhar, ete,
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